Developmental stage influences chromosome segregation patterns and arrangement in the extremely polyploid, giant bacterium Epulopiscium sp. type B.
Few studies have described chromosomal dynamics in bacterial cells with more than two complete chromosome copies or described changes with respect to development in polyploid cells. We examined the arrangement of chromosomal loci in the very large, highly polyploid, uncultivated intestinal symbiont Epulopiscium sp. type B using fluorescent in situ hybridization. We found that in new offspring, chromosome replication origins (oriCs) are arranged in a three-dimensional array throughout the cytoplasm. As development progresses, most oriCs become peripherally located. Siblings within a mother cell have similar numbers of oriCs. When chromosome orientation was assessed in situ by labeling two chromosomal regions, no specific pattern was detected. The Epulopiscium genome codes for many of the conserved positional guide proteins used for chromosome segregation in bacteria. Based on this study, we present a model that conserved chromosomal maintenance proteins, combined with entropic demixing, provide the forces necessary for distributing oriCs. Without the positional regulation afforded by radial confinement, chromosomes are more randomly oriented in Epulopiscium than in most small rod-shaped cells. Furthermore, we suggest that the random orientation of individual chromosomes in large polyploid cells would not hamper reproductive success as it would in smaller cells with more limited genomic resources.